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and O a n d a  for Norember, 1888, is exhibited On chart ii by dotted 
isotherms. In tho table of miscellaneoUs 1~~teorOlOgiCal data the 
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tionary uutil the 14th, when it recurred southward to the fifty 
second parallel, where it was central on the 16th. By the l6tl 
the storm-centre had moved northeast to the.fifty-sixth parallel 
after which i t  disappeared north of the region of observation 
This storm increased in  energy as it adyanced eastward, anc 
from the 12th to the 15th, inclusive, occasioned strong to whoh 
gales over mid-ocean along the  trans- Atlantic routes. 

'/,-This depression (low area iv) was central on t h e  morn 
ing of the 17th off t h e  southern coast of Newfoundland, with 
out evidence of marked energy, from which locality i t  passed 
northeast and disappeared north of the fiftieth parallel. 

&-This storm (number vi) was a hurricane of tropical 
origin. It is first located northeast of-tbe Windward Islands 
under date of tho 17th; from this position it is given au ap. 
proximate path westward to the Bahama Islands, where it 
arrived on the 22d; during that and the following date the 
storm-centre recurred slowly to the northward, and, pursuing 
an abuormal northerly course, advauced to the south New 
England coast by the night of the 26-26th, after which it moved 
slowly along the New England c o s t ,  Over eastern Maine 
New Brunswick, and the southern part Of the Gulf of Saint 
Lawrence to the vicinity of Cape Race! N. F., by the 30th 
This storm was attended by very destrmtlve gales off' the coast 
of the United States from the 2lst to the 27th, inclusive. On 
the 22d its influence extended to the fortieth parallel, and 
after its recurve over t h e  Bahama Islands it augmented in 
energy uutil the 26th, when minimum Pressure falling below 
29.00 (737.0) was reported, after whlch there was a marked 
diminution in strength until the 30th, when the depression ex. 
hibited small energy. StormA of this Class a t  this season geu. 
erally follow the trend of the Gulf Stream after recurving t o  
the northward. In the present instance the abnormal westerly 
movement may possibly be dne to the very high barometric 
pressure which prevailed over and South of Newfoundland 
during the advance of the storm northward from the Bahamm. 
On the 26th there was a gradient of about two inches between 
the storm-centre's position and southern Newfoundland; sub- 
sequent to which date the storm gradually lost energy and a 
marked decrease in pressure occurred Over and near Newfound- 
land. The conditions attending the Unusual course of this 
storm give color to the belief that StO!'m'S course is largely 
governed by the movements and posltlon of areas of high 
pressure. Some of the most destructive storms noted along 
the Atlantic coast of the United States have appeared aa de- 
pressions deflected westward to, or near, the coast by some un- 
defined cause, which possibly may hav? beeu areas of high 
pressure located over, and fiouth of, Nen7foundland. 

S,-This depression (low area v) moved rapidly northeast- 
ward from the Gulf of Saint Lawrence, where it was central 
on the 20th, to about N. 56O, W. 3 8 O  bY the 21St, after which it 
advanced slowly east-northemt aud disappeared iu the vicin- 
ity of the  twentieth meridian after the 23d, attended until 
the 22d, inclusive, by strong to whole gales. 

10,-This depression first appeared over mid-ocean on t h e  
23d, and was, apparently, a subsidiuy development of' depres- 
sion number 9. Moving east-northeast the centre of depres- 
sion disappeared north of the British Isles after the 2&h, its 
passage being attended by strong to whole gales. 

U,-This depression was apparently central about ten de- 
grees west of the  British Isles on tho 2Gth, and by the 28th 
had advanced to the southwest extremity O f  Ireland, after 
which it probably recurved northward. This storm, in con- 
nection with number 10, caused low 1)resSUre to prevail over 
the British Isles during the last seven dWs of the month, and 

occasioned fresh to strong gales westward oyer the ocean to 
the fortieth meridian. 

OOEAN ICE I N  NOVEMBER. 

No ice was reported during the month. In  1882, 1883, and 
1887, none was reported. I n  1886, only one berg, fifty to sixty 
feet high, was observed on the 2d in N. 4 6 O  201, W. 4 6 O  26'. 
In 1886, the only iceberg reported was observed iu N. eo, W. 
61° 101. In  1884, several icebergs were seen in N. 4ijo 661, W. 
62O 381. 

FOG IN NOVEMBER. 

The limits of fog-belts to the westward of the fortieth meri- 
dian are shown on chart i by dotted shading. In  the vicinity 
of the Banks of Newfoundland no fog was reported until the 
17th, after which it occurred on six days; for October, 1888, 
it wa8 reported on eleven days, and for November, 1887, four- 
teen days. Between the fifty-fifth and sixty-fifth meridians 
fog was reported for a total of seven days as compared with 
two days for October, 1888, and three days for November, 
1887. To the westward of the sixty-fifth meridian fog was re- 
ported on seven days as compared with five days for Octo- 
ber, 1888, and three days for November, 1887. From the above 
i t  will bo seen that when compalwd with November, 1887, there 
was a marked deficiency in the number of fogbanks reported 
near Newfoundlandl while to the southward of Nova Scotia 
and of€' the coast of the United States there was a decided 
increase in t h e  number of d a p  on which fog was reported. 

As compared with the chart of the preceding month slight 
changes are shown in the southern limits of the fog-belts, 
while in November, 1887,. fog was reported aboiit one degree 
farther south in the vicinity of the Grand Banks than in the 
corresponding month of 1888. 

On the several days for which fog waa reported near New- 
foundland the presence of an area of low pressure was shown 
to the west or northwest, except on the 18th when fog was 
encountered with variable wind8 and rising barometer follow- 
ing the passage to the  northward o! 8 storm-centre. Between 
the fifty-fifth and sixty-fifth meridians the development of 
fog ahtended the passage to the northward of area8 of low 
pressure. Off the coast of the United States fog followed the 
passage of areas of low pressure eastward over the Gulf of 
Saint Lawrence, except during the 9th and loth, wheu a de- 
pression of considerable strength advanced from the Missis- 
sippi Valley to the  Saint Lawrence Valley, and on the 16th 
and 26th, when depressions were central off the middle At- 
lantic coast. 

The following are limits of fogarea8 on tho north Atlantic 
Ocean during November, 1888, as reported by shipmasters : 

Dnte. 

20 
20 
21 
26 

q - a 8  
28 

17-3 
26-29 
28-3 
2B-29 
18-29 
28-30 
19-30 

29 

Cloarod. 

Lat. N. Lon. W. 
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0 1  Duluth Minn 5.0 I 
&int dincent, Minn 5.0 
Port Huron, Slich.. 

Milwaukee, Wis ...................... 3.6 

......................... .................. ................... .................... Chtrttnnooga, Tenn ::E ' 

mean temperature show the averages for the several districts 
The normal for any district may be found by adding the de 
prtrture to t h e  current mean when the departure is below the 
normal and subtracting when above. Chart iii exhibit8 normal 
and current November temperature curves for selected stations 

The mean temperature was highest over southern Florida# 
where 7 4 O . 1  was reported at  Key West. Over southern Cali. 
fornia and southwestern Arizona, a t  points in the lower Sacra 
mento aud lower Sau Joaquin valleys, and along the coasts ol 
Louisiana and Texas, t h e  mean values rose above 60°. The 
lowest mean temperature occurred over a portion of uouthern 
Montana, northern Dakota, northeastern Montana, and at  ut& 
tions in the valley of the south Saskatchewan River, where i t  
fell below 2 5 O .  The lowest mean, 2 2 O . 1 ,  waa noted at Minne. 
dosa, N. W. Ter. From the upper Missouri valley southward 
over central Colorado, and eastward north of the forty-fifth 
parallel to the Gulf of Saint Lawrence, the mean temperature 
was generally below 3Z0, except over the upper lake region 
and in easteru New Brunswick and Nora Scotia. 

The mean temperature corresponded with the normal over 
portions of Quebec, New Brunswick, New England, emtern 
New Pork, Florida, and along and near the coasts of South 
Carolina and Georgia, along lines traced over the lower and 
upper Missouri, lower Mississippi and Rio Grande valleys, at 
points in the Rocky Mountain regions, on t h e  north Pacific 
coast, and in the vicinity of Keelerl Cal. The greatest de- 
partures above the normal occurred in '  Manitoba, where they 
exceeded 7 O ,  from which province they become gradually less 
marked southemtward to the middle Atlantic and middle Gulf 
coasts. The mean temperature was also above the normal in 
the middle plateau region of the Rocky Mountains and along 
the Pacific coast south of the forty-fifth parallel. hhe depart- 
ures below the normal were most marked in the northern and 
southeastern Rocky Mountain slopes, where they amounted to 
more than 6 O  in the former and Bo in the latter region. The 
mean temperature was also below the normal over portions of 
New England and eastern New York and in the lower Saint 
Lawrence valley, along the south Atlantic coast, in Florida, 
parts of' New Mexico and Arizona, in the valley of the Colum- 
bia River, and on the north Pacific coast, the departures being 
generally small. 

The following are some of the most marked departures from 
the normal a t  the older established Signal Service stations : 

Below normal. 'I Above normal. 

.................... ......................... .......................... ...................... 
Fort Custer Mont 6:s 
Helena h l o h  6.3 
Abilend, Tcx 5.0 
Fort Smith, Ark 3.2 
Lumnr, M o  ............................ 3 . ~  

Arkamas. 
Lend Hill ........ 

California 
Sacramento ...... 

w a l l o .  
Fort Lyon ....... 

Dakota. 
Fort  Randall .... 

BtateandBtation. 1 County. 

Boono ...... 
Sacramento 

Bent ........ 
Todd ....... 

(5) Extreme monthly mean 
temperature for Novcmber. 

0 

I 
44.6 IW 19.61 1880 

43.0 1870 22.8 I 1880 

Btateond Station. County. i 

- I C  
(5) Extrome monthly mean 

temDerature for November. 

Florida. i I l o  

Golconda.. ....... Pope ....... .I 46.3 

Riley ............ McHonry ... .I 33.1 

Merritt's Island. Brevard ...../ 66.1 

Forsyth ......... Monroe . ....I 55.9 

Peoria ........... Peorin. ...... 3 9 6  

Logansport ...... Cass ........ .: 40.0 
Vovay.. .......... Bwitoerland 43.7 

Cresco ........... Howard. ... 28.9 
Monticello ....... Jones.. ...... I 33.2 
Lognn ........... Harrison ..... 35. 

Lnwrenco ........ Douglns .....I 40.5 

Georgia. 

IUiMis. 

Indianu. 

Iowa. 

Kansas. 

Loui8iana. 

Maine. 

Mnr land. 

Mmeachusetta. 

Wollington ...... Sumncr .... .) 41.5 

Qrnnd Coteau .... St. Landry .... 60.0 
Gardiner ......... Kennebec ...! 35.8 

3omerset ........ Bristol ... ...j 39': 
Newburyport .... Essex ....... 

M*higan. , I Thornville. ....... La eer ....... 37.4 

Minnesota. I 
Minneapoliu ...... Hennepin ... 28.2 

Monlana. I Fort Bhaw. ...... LewisrClnrke; 32.5 
New Hampehirs. I 

New J R S C ~ .  I 

Cumberf)and ...... Allogany ... .) 41.0 

Amhoret ......... Hampshire..' % I  

Kalaniazoo ...... 1 Kayamazoo ..! 36.7 

n m o ~ + i .  
Dregon .......... Holt ........ 37.4 

tfanover ......... 1 Grafton... ... 33.3 

3011th Ornnge .... Essex. ...... 
Moorestown .....I Burlington ... :::it 
Palermo ......... Oswego ...... 34.4 
Zooperstown ..... Oteego ...... 34.7 

Ohio. 

OiWon. 
Wnuscon ......... I Fulton .. :...I 35.6 

Albuny ........... Linn ......... 4 3 7  
Eoln ...... .......I Polk ......... 42.8 

Brnmpian Wellsborouyh IIills..i .... ClcarReld Tioyn ......... ..... 38.0 34.9 

3tntcsburgh ..... .I Bumtor.. ..... 53.5 

Austin ........... I Wilson ...... 48.5 

Now Ulm ........ Austin ...... 59.2 
Toni Grecn..i 5 3 9  

Pennsylvania. 
Dyborry ......... Wnyne ...... i 34.7 

Milan ............. Gibson ...... I 47.1 

Fort Conclio ..... i 

South Carurnnu. I I 

Tennessee. . 

TCXaS. 

Vmnont. ' I 
3trnfford .......... Orango ...... 

Virginia. 
Bird's h,est ...... 
W tfl0Ville ...... ....... 

&at Virginia. 5 

Eelvctia ......... j Randolph .... I40.4 

Tort W i s m ' n .  Townscnd . .' Joffurnon .... 42. I 

11 
Waahingfa. 

14 

Iladison ......... Dano ........ 33.2 8 

.For 13 years. t For g years. 

0 

69.2 

59.0 

50. 2 
'42.8 
'37.1 

143.3 
53.8 

34.7 
41.5 
41. 2 

45.9 
45.5 

63.9 

41.9 

15.0 

tu. 8 
41.5 
41.9 

40.4 
41.0 

36.0 

44.9 

4 3  3 
41.6 

44.5 
45.3 

41.9 
38.5 

40.3 

47.4 
46.7 

38. 2 

39. I 
44.4 

55.9 

49. I 
54.5 

65.6 
58.9 

39.3 

55.6 
45.2 

45.0 

47.3 

37.3 - 

J 

3 
0 

59.1 

51.c 

31.6 
29. c 

57.3 

26.4 

3 9  0 

3: ; 
32.8 

19. c 
17. a 

17.4 

28.8 

19.9 

aq. 8 

37.9 
36.1 

26.8 
a6. n 
27.9 

40.7 
40.4 

26. 4 
28.3 
31.5 

51.2 

45.5 
44.2 

49.6 
43.4 

25.8 

41.9 
36.0 

34.4 

36.9 

31.0 

years. 
- 

_-- 
1885 

I880 

I880 
I880 
I880 

1880 
I880 

1884 

I873 

1884 

1873 
1880 
1875 

1880 
I880 

I880 

I880 

1871 

I873 

1880 
1873 

1878 
1873 

1880 

1880 
1879 

I884 
1876 

I880 
1880 

1675 

I880 
I869 
I880 

1879 
1875 

/ 

The highest temperatures for the month were reported in the 
ower Rio Graude valley, where a reading of 9 0 O . 2  was noted 
tt Rio Grande City, Tex. Over a greater part of the interior 
I f  Texas values above So were recorded. Over the balance 
)f Texas, and thence northward into Kansas, and eastward 
)rer t h e  southern part of the Gulf utstes and south Atlantic 
itates, in Florida, southern Arlzona, and Los Angeles, Gal., 
;he maximum temperature rose above 80°. At Portland, Me;, 
3andusky aud Oleveland, 01110, Louisville, Ky., Indianapolis, 
[nd., Chicago, Ill., Grand Haven, Mich., Milwaukee, Wise, 
3ubuque and Des Moines, Iowa, Pankton, Dak., Dodge City, 
Tans., Fort Elliott, Tex.,.Bort Sill, Ind. T., New Orleans, La., 
md Mobile, Ala., the maximum temperatures were higher than 
'or any preceding November during the periods of observation. 
rhe most notable deficiencles occurred in  northern Minnesota, 
lortheastern Montana, in the middle and southern Rocky 
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Do .......... 9an Diogo ...... 
Colorsdo ....... Donver ......... 

Do ......... Montroso ....... 
Connecticut .... New Haven. ..... 

Do .......... Now London ... 
Dnkots ......... 1 Fort Bulbrd .... 

Do ......... Ynnkton ........ 
Dis. ofColumbial Washingtoncity 
Florida ..... ....I Jacksonville ...I 

Do ........ .: Key Wost ...... 
Geor ia . .  ...... .) Atlantn ........ 
Idaho. ......... .! Bois6 City ...... 
l l l inois  ......... Cniro ........... 
lndinnn ......... Indinnn ol is .  ... 
Indian 'Per. ... .( Fort SiR. ....... 
Iowa..  .......... Dubuquo ....... 

Do ........ .) Des Noincs . .  ... 
Kansas .......... Dodge City ..... 

DO ......... Lenvenworth. .. 
Kontucky ..... .! I~ouisvi l lo .  ...... 

30.. ......... snvnnnaii ....... 
DO ........ .: Chicngo.. ........ 
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75. 
70. 
57. 
67. 
65. 
53. 
78. 
75. 
83. 
84. 
77. 
BO. 
6q. 
78. 

84. 
72. 
75. 

,"a: 
78. 

:a: 
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Massnchusetts . Boston ......... 
Michigan .......I Mnrquotte ...... 
Minnesota.. .... Suint Vincont ... 

Do ......... h i n t  ~ a u l  ...... 
Miaaouri ........ Snint Lou a ..... 
Montann ......... Ft. Assinaboine. 

Do ......... Helcrna ......... 
Nebraska.. ..... North Plntte ... 

Do ......... Omahn ......... ......... Winnemucca ... 
ew Jersey .... Atlnntio City ... 

New tfexico .... Banta FB.. ....... 
New York ...... Buffblo ......... 

Do ......... Now YorkCity.. 
North Carolina., Charlotte ....... 

Do ......... Wilmington .... 
Do ........ ., Snnduaky .... ...I 

Ore on ......... Portlnnd ..... ..I 
Pennsylvania ... Pittsburgh ..... 

Do .......... Philndel his ... 
Rhodo Islnnd ... Block I&nd ... 
b u t h  Cnrollna .i Charluston ..... 
Tennessee ..... I Knoxv~ l l e  ...... 

DO ........ .) Momphis ....... 
Texas .......... I &ownsvi l~e  .... 

Do ......... Fort Elliott .... 
Utah ....... ....I Salt Lakec i ty . .  
Vir inia ........ Lynchburgh .... 50 ......... Norfolk..  ....... 
Washington .... 8 oknno Fnlls.. 

DO ......... J y m p i a  ........ 
Wisconsin. .. .:.I Ln Cross0 ...... 

Milwaukee ..... w&ki*:.::::j Cheyenne ....... 

Do ..... ....I Grpnd Haven ... 
Miusisnippi ....I Vicksburq ...... 

Ohio ..... ......I Cincinnati ...... 
50 ........ ./ Roseburgh ..... 

_. _ _  - - - . 
Mountain regions, aud along the north Pacific slope, where 
at stations, the maximum temperatures yere loo, or mom, belon 
the maximum values for the correspondlng month of previoui 
years. 

The lowest temperatures occurred in Montana, where the3 
fell to -11O.5 at  Fort Custer ; they were generally below zerC 
over the central and eastern parts of Montana, northern Da 
kota, northern Minnesota, and the northern portions of Nun 
Hampshire and Vermont. The minimum temperatures fell 
below 32O, except in southeastern Virginla, the eastern part 01 
the south Atlantic states, Florida, the southern part of thc 
Gulf states, along the immediate Pacific Coast of Oregon, ova 
a greater part of California, and in southmestern Arizona 
Unusually low temperatures have not been.reported, and at  a 
large majority of stations they were mnS1derably above the 
lowest readings previously noted for November, notably iu the 
central valleys aud in the Rocky MountaIlI regions, where tile 
minimum readings generally ranged from 20' to 300 above the 
November records of previous years. 
Table of comparative maximum and rninintum temperaturea for  November. 

) 74. 
9. 
71. 

Z:, 
61.4 
57.0 
74.9 
77.6 
63.7 
69.0 
64. I 
67.9 
72.3 
78.0 
7 9 3  
76.4 
76.0 
58.3 
62.0 
74.3 
75.0 
64.4 
79.8 
76.9 
78.2. 
87.4 
84.2 
6 
72.5 
79.0 
54.5 
5 5 0  
68.9 
70.5 
62.0 

1 I For188S 
state  or Terri- I - 1 nfa tory. , 

i 

2 

- 
mi 
- 

0 

33. 

24. 

9. 
47. 
46. 

16. 

'3. 

9. 
23. 
38. 
9. 
28. 
36. 
IS. 
28. 

25. 

16. 

29. 

2: 

11. 

IO. 

20. 

22. 

:2: 
22. 
2.5. 
41. 
35. 

5. 
7. 

25. 

18. 
7.' 
6. 8. 

12. 
IO. 

33: : 
- 5.9 - 4.0 

9.0 
17. a 
4.0 

26. o 
12.0 
15.0 
18.0 
30.0 
35,8 
26.8 
34.9 
31.0 
30.6 
24. o 
18.0 
21 .0  
36.4 
26.3 
31.4 
440 
22.2 
25.7 
15.7 
33.0 
15. 2 
34.0 
8.9 

14. o 
7.0 - 

since establishment of statio 

1881 11.5 2:: 1879 16.0 
188a 30.0 2:; 1885 - 5.4 

70.0 1882 3.0 
80.2 1882 13.0 
80.0 1879 20.0 
60.0 18% 3.0 
63.0 1884 19.8 
70.0 1874 -21 .0  
70.0 1874,1882 - 5.0 
70.1 1887 -20.0 

18 
17 
13 

7 
18 
18 
I7 
4 

16 

16 

IO 

10 

2 
3 
I9 

18 

17 
17 
16 

16 

15 
18 
17 
I8 
16 
16 

I1  

I2 

I 1  

11  

iz 

:a 
2 

4 
9 

IO 

16 
I9 
18 
I9 

16 

16 
18 
9 

16 
I8 
16 
13 
9 
I5 
16 
I8 n 
Ia 
17 
19 
16 

11 

I2 

I2 
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RANGES O F  TE-WERATURE. 
The monthly and the greatest and least daily ranges of tem- 

perature a t  Signal Service stations are given in the table of 
miscellaneons meteorological data. The greatest mouthly 
ranges occurred in the northern ltocky Mountain slope, mid- 
dle Missouri valley, and northern Vermont, where u t  stations 
they exceeded 70°. Over a greater part of western New 
England north of Connecticut and Rliode Island, over portions 
of the upper Mississippi and mlddle Missouri valleys, and in 
parts of the northern, middle, eastern, and southeastern Rocky 
Mountain slopes they exceed 60°. They were least over the 
southeastern part of Washingtou Territory, where a range of 
less than 20° was reported, and over the southern extremityof 
Florida, where they mere less tha,n 30°. Over the ea8t-central 
portion of the country they averaged about B O O ;  in the pla- 
teau regions of the Rocky Mountaln, they varied from 37O.4 
at Salt Lake City, Utah, to 6 9 O . 7  at  Winnemucca, Nev.; dong 
the immediate Pacific coast they fell below 30°, except a t  
Eureka and Los Angeles, Cal., where they amounted to 35O.6 
and 43O.8, repectively. 

The following are some of the extreme monthly ranges : 

Least. /I Greatest. 

Fort Custer Mont ................... 
Fort Laramlo W yo. ................. 
fn~ontinc Ncbr ...................... 
qortiitield Vt ........................ 
Knnkton hnk ........................ 
Sort Asiinaboine, Mont ............. 

0 

75.2 
75.0 
71.0 

at. 3 
g: 3 

Fort Canby, Wash ................... 
Astoria Ore on ...................... 
Key W&t #la ....................... 
Ban Francl'Jco, Cal ................... 
Portland Ore on .................... 
ann Diog;, Cnf ....................... 

0 
19.3 
23. o 
26.0 
w.3 
3: 7" 
-- 

FROST. 
Frost occurred in the south Atlantic and Qulf states as fol- 

ows: lst ,  Ark. 4th and 7th, Ala., Ark. 9th, Ark., La., 
rex. loth, Ala., Ark., Qa., La., Tex. l l t h ,  Ala., Ark., Fla., 
3a., La., MisR., N. C., 5. C., Tex. 12th,Ala., Ark., Qa., La., 
Miss., N. O., S. 0. 13tl1, Ala., Ark., Os., N. C., 5. 0. 14th, 
8. C. l B t h ,  Tex. ltith, La. 17th, Ark., Qa. 18th, 19th, 
!T. C. 20th, La., S. C., Tex. 21st, N. C., Tex. 22d, Ala., 
krk., Qa. 23d, Ala.,Ark., Fla., Qa., Miss., N. C., S. C. Tex. 
!4th, Ala.,Ark., Qa., La., Mus., S. C., Tex. 25th,Ala., Ark., 
Pla., &.,La., Miss., N. O., S. C., Tex. 26th, Ala., Ark., Fla., 
Ju., La., Miss., N. C., S. C. 27th,Ala.,Ark., Fla., Qs., La., 
Miss., N. C., S. C. 28th, Ah., Ark., Fln., Qa., La., Miss., 
N. C., S. C., Tex. 29th, Ala., Ark., Fla., Ga.,La. Miss.,N. O., 
3, C., Tex. 3Oth, Ala., Ark., FIa., Ga., La., hiss., N. C., 
3. C.,Tex. 

The following are reports of heavy frost in the Southern 
3tates : 

Saiut Augustine, Fla., 26th: this city mas visited by frost 
ast night, a heavy white frost appearing. Thin ice formed 
;hroughout the country.-New York Herald, November 27,1888. 

Alvrt, Lee Co., Fla., 26th: the frost which occurred last 
night was very destructive to tender vegetation.-Beport of 
voluntary observer. 

Columbia, 5. C. : frosts have been reported generally through- 
out the state. In the early part of the month they were mostly 
light, but from the 23d to the 30th, inclusive, they were kill- 
ing. Vegetation was entirely killed.-L3oouth Carolina Date 
Weather rService report. 

University, Miss.: the first frost sufflcient to kill tender vege- 
tation occurred on the 11th end 12th, generally throughout the 
central and northern parts of the state. Hoar frosts were re- 
ported on the Gulf coast a t  Pearlington on the llth, 28th, and 
29th, and a t  Biloxi on the 28th and 29th.-Missieeippi &ate 
Weather L3ervioe report. 

Auburn, Ala.: the frosts that occurred toward the close of 
the montb, although heavy, killed only the delicate plants. 
-Alabama State Weather Service report. 

New Orleans, La.: the warm spell of the first week of the 
month was followed by colder, fair weather, with heavy frosts 
in the northern and light frosts in the southern parishes.-Lou- 
biana State Wenthw Servioa report. 

Galveston, Tex. : the first killing frosts of the season were 
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generally reported on t h e  10th in the central, northeru, and 
western counties.-Texas State Weather Service report. 

As compared with the precediug month the southern l imi t  
of frost in the  south Atlantic states lias extended from middle 
Georgia to southern Florida in about latitude 2 6 O  30' ; in Ala- 
bama i t  has extended from the central portion of the state to 
the Gulf coast; in Louisiana frost was reported to the ex- 
treme southern part of the state and w t t ~  of frequent occur- 
rence, whereas in October i t  ma8 not uoted south ofthe thirtieth 
parallel, and in the state, as a whole, i t  w a s  reported for but 
a very limited number of dates; in Texw it was reported as 
far south as Rio Grande City, while in  October the most south- 
erly station reporting frost was San Antonio. 

I n  California frost occurred at  Los Angeles on 'two dates, 
while a t  statious to the northward it was reported on from 
three to four dates. 

LIMITS O F  FREEZING WEATHER. 
On chart vi are shown the southeru and western limits of 

freezing weather during November, 1888. East of the lEocky 
Mountains tho southern limit extends from the Mexican border 
(about 1st. 2 9 O ,  long. 104O) in a northeasterly direction to 
central Arkansas, thence southeastward to southern Ala- 
bama, and from that locality northeastward to the vicinity of 
Norfolk, Va., the distance from the coast from southeru 
Alabama to Virginia generally rauging from sixty to one hun- 

Mean tom- 

dred miles. The line indicating the western limit is traced 
along the immediate (toast! Of Washington Territory and 
Oregon to northern Califor1l!a, fr?m which point it extends in  
an irregular southeasterlY dlx'ectlon to southeasteru Arizona, 
there being a gradual iucrease of distance from the coast line 
from northern California southward. 

TEMPERATURE O F  'WATER. 

The following table Shows the maximum, minimum, and 
mean water temperature as observed a t  the harbors of the 
several stations ; tile m o u t h l ~  range of water temperature ; 
and the mean temperature of the air for November, 1888 : 

Cnnby, Fort, Wnsh.. .................. 
Cedar Keys  Fla ...................... 
Eastport, M e  ......................... 
Galveaton Tex ....................... 
Pensacoln, Flu ........................ 
Portland, Oregon ..................... 

Charleston,'S. C ...................... 
I<ey West' Fln  ........................ 
New York'City ....................... 

- 
PRJ3CIPITATlON (expressed in inches and hundredths). 

The distribution of precipitation over the United States and 
Cmada for November, 1888, as determined from t h e  reports of 
about one thousand stations, is exhibited on chart iv. In  the 
table of miscellaneous meteorological data are given, for each 
Signal Service station, the total precipitation, with the depart- 
ure from the normal. The figures opposite the names of the 
geographical districts in the columns for precipitation and 
departure from the normal show? respectively, the averages 
for the several districts. The normal !or any district may be 
found by adding the departure to the current mean when the 
precipitation is below the normal and subt.racting when above. 

Over the southwestern portions of the country from the Mis- 
sissippi River westward to the Rocky Mountains, and in uearlr 
all districts east of the Mississippi, the precipitation for No- 
vember was above the normal. It was below the normal in 
the eastern Gulf states and over the northern portions of' the 
country from the upper lake region westward to the Pacific. 
The excess over the average in Florida and in the districts 
along the southwestern border was unusually large the pre- 
cipitation ranging from two to three times the norma\ amount. 
I n  the west Gulf states about fifty per cent .  more than the 
uoruial ainount of raiu fell, and in the south Atlantic states 
and New England the rainfall exceeded the average by from 
thirty to forty per cent. I n  t h e  upper Mississippi and Ohio 
valleys the excess amounted to itbout twenty per cent. of the 
normal, and in the middle Atlantic Rtates to about Rix per cent. 

Less than half of the normal amount of rain fell in the ex- 
treme northwest and northern slope. In t,he middle slope it 
waa about 60 por cent. of the norinal ; in the east Gulf statea, 
70per cent.; upper lake regiou, 80 per ceut.; and uorthern 
plateau, 90 per cent. On the north Pacific coast, where the 
heaviest rainfalls of the month occurred, the normal was uot 
reached, there being a very diglit deficiency in that district. 

In  California, where but little rain fell in October, the No- 
vember normal h a s  been exceeded by more than 60 per cent. 

DEVIATIONS PROM AVERAGE PRECIPITATION. 
The following table shows for certain stations, as reported 

by voluntary observers, (1) the average precipitation for a 
series of years; (2) t h e  length of record during which the ob- 
servations have been taken, and from which the average has 

been computed; (3) the total precipitation for November, 1888; 
(4) the departure of the current. month from the average; 
( 5 )  and the extreme monthb' Precipitatiou for November dur. 
ing the period of observation and the years of occurrence : 

Boom ....... 
Bacramento 

Bent ......... 
Todd ........ 
Brevard 

k'orsyth .......... ! Monroo ...... 
Poorin ........... I Peoria ...... 
Riley ............ 1 McHenry .... 
Lognnsport ...... Cnan ......... 
Vovny ............ Bwitzerlnnd , 
Cresco ........... Hownrd ..... 
Monticcllo. ...... Jones.. ...... 
Lognn.. ........ ..! Harrison .... 
Lnwroiicc ........ Douglna ..... 
Wellingtoii .:. .... Bumnor. ..... 
Unton Rouge.. ... Bnton Rouge. 
Grnnd Cotenu ..... Y t .  Landry .. 
Gnrdincr ........ .i Kcnnebec ... 
Cumbfdnd 1 ..... Allcgany .... 
Romurset ........ Briatol ...... 
Newburyport .... Estlox ....... 
Amherst ......... I lintiipshirc .. 
I liornvilltr ....... La cor ...... 
Kalnmnzoo ....... Kn%mnzoo.. 

~ i n n o n p o ~ i s  .... .i Iiennepin.. .. 
Oregon.. ......... I Hol t . .  ....... 
Fort Shnw ....... i Lewis-Clurlce 

Hiitlover ......... Grafton ...... 

... ' I  Qwrgia. 

Illinuis. ' 

Indiana. 

Iowa. j 

Kansas. ~ 

Louisinnn. , 

Maine. 

Mar? land 

Mnssmhusells. 

dfithigan. 

bfimresofa. 

MiasoUri. 

Montana. ~ 

,. 

h'ew Ifampshire. 

&2 
L. 

ale 

F5 O D  P O  

State and stntion. County. 

- 
[ ? h e  I Arkansas. 

California. i 
kcramento  ....... 2.06  

Cdorado. I 

Dakota. 

Florida. 

Lead Hill ........I 3.93 

Port Rmdnll 1 0.59 

Mcrritt's lslirnd .I 2.43 

Fort Lyon ....... I 0.36 

..... 

3.37 

a. 32 
1.98 

3.03 
3.16 

1.56 
2.32 
I.  26 

1.92 
0.97 

5. og 
3.67 

4.34 

2.11 

4.45 
3.45 
3.56 

3 
I . a g  

3.07 

C. 44 

a.67 

Inch-. 
+x.ao 

+a. 00 

-0.22 

-0.59 

h 7 2  

+2.04 

4. 35 

+'a34 

-0.01 

f 3 .  I 8  

(5) Extreme mon thly prociP' 
ltntion for November. 

Oreateat. 

-1.33 <.20 

-1.26 j 3.30 
4 . 4 5  3.19 

E::; 1;:s 
-3.18 9 7 5  
-1.31 5.71 

+1.64 10.55 

4 . 4 9  5.10 

- 
Year. 


